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Section V: 

1 . Reference is made to the following document which represents the closest prior 
art: 

D1: WO 96/27647 

2. The document D1 discloses a nozzle including the features defined in claim 1 (see 
D1, Figs. 1 to 5C and the corresponding description) with the exception of the 
circular slot forming the exit of the second cap and the third conduit surrounding 
the second conduit. 

The subject-matter of claim 1 is therefore novel. This applies also for the 
remaining claims which are all related to claim 1 . 

3. The problem underlying the invention in view of D1 is to design a nozzle which is 
suitable for use as an improved bottom entry nozzle in a fluid catalytic cracking 
unit. This problem is solved by the distinguishing features. 

Although D1 mentions that the nozzle is suitable as a bottoms nozzle in a catalytic 
cracking unit (see page 10, first paragraph), it appears that it Is essentially 
designed as a side entry nozzle. There is no suggestion derivable from D1 to 
provide the known vessel with a third conduit for dispersing gas. The gas 
dispersing from this third conduit prevents that regenerated catalyst damages the 
feed nozzle and thus contributes to the solution of the problem. 

4. In view of the non-obviousness of the claimed subject-matter, an inventive step is 
acknowledged for ail of the claims. 

Section VIII: 

1 . In claim 1 , line 17, the first occurence of "said" is superfluous and should be 
deleted. 
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the exit, thus intended for enhancing the mixing with the 
regenerated catalyst- However, there are major drawbacks 
in these diverter designs. First, the hydrocarbon feed is 
atomized upstream of the diverter and when the atomized 
feed impinges on the surface of the diverter cone at the 
exit, re-coalescence of many of the atomized feed 
droplets occurs, leading to the formation of sheets of 
liquid discharging from the cone. The diverter cone 
achieves a change in the direction of the feed but this 
comes at the high price of significantly worsening feed 
atomization. Second, the radially discharging feed in the 
form of liquid sheets from the diverter cone can 
penetrate through catalyst in the riser without much 
vaporization and impinges on the riser wall, leading to 
major mechanical damage. 

The object of the present invention is to provide an 
improved bottom entry feed injection system for use in 
catalytic cracking processes which will result in better 
feed distribution in the reactor riser. 

This object is achieved with the following nozzle for 
use in a fluid catalytic cracking unit comprising: 

a first conduit for providing a passageway for 
enabling a first dispersing gas to flow therethrough; 

a first cap covering the end of said first conduit, 
said first cap including at least one outlet passageway 
therethrough adapted for discharging said first 
dispersing gas into a liquid hydrocarbon feed material; 

a second conduit enclosing said first conduit and 
spaced therefrom to form an annulus therebetween thereby 
providing a passageway for enabling said liquid 
hydrocarbon feed material to flow therethrough; 

a second cap covering the end of said second conduit, 
said second cap being spaced from said first cap thereby 
forming a mixing zone therebetween for mixing said liquid 
hydrocarbon feed and said first dispersing gas; said 
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second cap including at least one circular slot as outlet 
passageway therethrough, which passageway is 
substantially aligned with the outlet passageway on said 
first cap and is adapted for discharging said mixture of 
said liquid hydrocarbon feed and said first dispersing 
gas . 

The present invention improves feed atomization of 
bottom entry injection systems, thus eliminating the need 
for a side entry configuration and its drawbacks. It has 
been found that the bottom entry feed injection system of 
the instant invention achieves an improved feed 
atomization and distribution achieving a uniform feed 
distribution across the riser. The present feed injection 
system will distribute the hydrocarbon feed in a fine 
spray having a uniform coverage across the riser and a 
narrow droplet size distribution. Another advantage is 
that the atomized feed can be discharged in a 
substantially radial direction for better mixing with 
regenerated catalyst, without having to use a diverter 
cone. A further advantage is that the atomized feed can 
be discharged in a substantially radial direction, while 
not impinging the riser wall. 
BRIEF DESCRIPTION OF THE DRAWINGS 

FIGURE 1 is a preferred embodiment of a FCCU with a 
single bottom entry feed injection system. 

FIGURES 2A/2B/2C show detail design features of the 
preferred feed injection system of Figure 1. 

FIGURE 3 shows a prior art single bottom entry feed 
injection system. 

FIGURE 4A shows a plan view of feed distribution in 
the riser of prior art side entry feed nozzles. 

FIGURE 43 shows a plan view of improved feed 
distribution provided by a single nozzle according to the 
present invention. 
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CLAIMS 

1. A nozzle for use in a fluid catalytic cracking unit 
comprising: 

a first conduit for providing a passageway for 
enabling a first dispersing gas to flow therethrough; 

a first cap covering the end of said first conduit, 
said first cap including at least one outlet passageway 
therethrough adapted for discharging said first 
dispersing gas into a liquid hydrocarbon feed material; 

a second conduit enclosing said first conduit and 
spaced therefrom to form an annulus therebetween thereby 
providing a passageway for enabling said liquid 
hydrocarbon feed material to flow therethrough; 

a second cap covering the end of said second conduit, 
said second cap being spaced from said first cap thereby 
forming a mixing zone therebetween for mixing said liquid 
hydrocarbon feed and said first dispersing gas said and 
said second cap including at least one circular slot as 
outlet passageway therethrough, which passageway is 
substantially aligned with the outlet passageway on said 
first cap and is adapted for discharging said mixture of 
said liquid hydrocarbon feed and said first dispersing 
gas . 

2. The nozzle of claim 1, wherein said circular slot 
includes a chamfer. 

3. The nozzle of claim 3, wherein the chamfer has an 
angle between 0"* and 10'' with the outlet passageway. 

4. The nozzle of any one of claims 1-3, wherein the 
outlet passageway through said second cap is adapted to 
discharge said mixture of said liquid hydrocarbon feed 
and said first dispersing gas in a generally radial 
outward and upward direction. 
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5. The nozzle of claim A, wherein said upward discharge 
angle is in the range of about 20** to 80*" from the axis 
of said nozzle, 

6. The nozzle of any one of claims 1-5, wherein the 
outlet passageway on said first cap includes a plurality 
of outlet passageways for discharging said first 
dispersing gas into said liquid hydrocarbon feed material 
to form a mixture thereof, and the circular slot outlet 
passageway on said second cap includes a plurality of 
outlet passageways adapted for discharging said mixture 
of said liquid hydrocarbon feed and said first dispersing 
gas in multiple fan sprays and in a generally radial 
outward and upward direction . 

7- The nozzle of any one of claims 1-5, wherein the 
outlet passageway on said first cap includes a plurality 
of outlet passageways for discharging said first 
dispersing gas into said liquid hydrocarbon feed material 
to form a mixture thereof, and the circular slot outlet 
passageway on said second cap is open along its entire 
circumference, adapted for discharging said mixture of 
said liquid hydrocarbon feed and the first dispersing gas 
in a single fan spray and in a generally radial outward 
and upward direction. 

8. The nozzle according to any one of claims 1-7, 
wherein said second cap includes a conical surface which 
includes the circular slot outlet passageway and said 
first cap includes a conical surface having at least one 
outlet passageway . 

9. The nozzle of any one of claims 1-8, wherein the 
outlet passageway through said first cap includes a 
plurality of substantially round holes. 

10. The nozzle of any one of claims 1-9, wherein a 
passageway is present for enabling part of the liquid 
hydrocarbon feed material to be discharged in a more 
central position, between the first cap and second cap. 
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relative to the position of the outlet passageway of said 
first cap* 

11. The nozzle of any one of claims. 1-10, wherein a third 
conduit is present surrounding said second conduit and 
forming an annulus therebetween for providing a 
passageway for enabling a second dispersing gas to flow 
therethrough. 

12. A fluid catalytic cracking unit comprising: 
at least one riser reactor; 

at least one nozzle located in the bottom of said 
riser according to any one of claims 1-11 and a 
regenerator standpipe through which hot regenerated 
catalyst enters the riser bottom region. 

13. The fluid catalytic cracking unit of claim 12 wherein 
the third conduit of the feed nozzle terminates at a 
point above the level of the centerline of said standpipe 
entering the riser. 

14. Use of a fluid catalytic cracking unit of any one of 
claims 12-13 in a process to catalytically convert a 
hydrocarbon feed. 

15. A method of injecting feed into a fluid catalytic 
cracking unit comprising the steps of: 

introducing a liquid hydrocarbon feed and a 
dispersing gas into a feed nozzle according to any one of 
claims 1-11 in the bottom of a riser; 

mixing said liquid hydrocarbon feed and said 
dispersing gas in a mixing zone in said feed injection 
system; and 

discharging said mixture of said liquid hydrocarbon 
feed and said dispersing gas from said feed injection 
system in as a conical formed spray in a generally radial 
outward and upward direction. 
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